Unaided trifluoroacetic acid pretreatment solubilizes polyglutamine peptides and retains their biophysical properties of aggregation.
Understanding the biophysical mechanism of polyglutamine (polyGln) aggregation is important to unravel the role of aggregates in the pathology of polyGln repeat disorders. To achieve this, synthetic polyGln peptides are widely used. Their disaggregation and solubilization is essential because it plays a crucial role in reproducing biophysical experimental data under in vitro conditions. Pretreatment with trifluoroacetic acid (TFA) and hexafluoroisopropanol (HFIP) at a 1:1 ratio is currently the method of choice to achieve solubility of polyGln peptides. Here we report that the disaggregation and solubilization of polyGln peptides can be achieved by TFA alone. We tested TFA due to the close similarity of it with HFIP in the nature of H-bond breakage and formation, higher cost, and the problems faced by us in the availability of HFIP. Our results demonstrate that the TFA disaggregated polyGln sequences give similar solubilization yield, aggregation kinetics, thioflavin T (ThT) binding, and structural features in comparison with the TFA/HFIP method. Furthermore, we show by limited validation studies that the proposed TFA method can replace the existing TFA/HFIP disaggregation method of polyGln sequences.